Objective: To evaluate the impact of exclusive breastfeeding and introduction of cow's milk in the first year of life on the diagnosis of asthma, wheezing, and atopy in children aged 3 to 4 years.
Introduction
Asthma is the most common chronic disease in the first decade of life, being responsible for the high frequency of respiratory symptoms at this age. Several studies using the methodological basis of the International Study of Asthma and Allergies in Childhood (ISAAC) have shown the high prevalence of asthma and allergic diseases in children and have served as a standard for epidemiological studies in various communities worldwide. [1] [2] [3] Despite not being designed to study the prevalence of respiratory symptoms and diseases in preschool children, the ISAAC questionnaire Nutritional errors in the first months of life and their association with asthma and atopy in preschool children Simone Z. Strassburger, 1 Márcia R. Vitolo, 2 Gisele A. Bortolini, 3 Paulo M. Pitrez, 4 Marcus H. Jones, 4 Renato T. Stein 4 has been widely used in the evaluation of preschool children. 4 In Brazil, studies have also shown a large impact of asthma in urban populations. 5 A number of risk factors have been related to this high incidence of asthma or asthma symptoms in affected populations. Over the past two decades, there has been increasing interest in elucidating the pathophysiology of the disease, as well as its main risk factors. Recently, the role of diet, particularly feeding practices during the first year of life, has been implicated in the development of asthma. Some of these studies reported that exclusive breastfeeding for four months reduced the risk of asthma at the ages of four and six years. [6] [7] [8] Halken 9 reviewed publications that investigated the including reduced pulmonary expiratory flows. 10, 11 The early introduction of cow's milk has been associated with allergic diseases, fecal blood loss, and iron deficiency. [12] [13] [14] The studies published to date, discussing the impact of diet on respiratory diseases, are based mainly on recall/retrospective data. In the present study, information obtained from a detailed prospective monitoring of diet during the first year of life, in low-income children from the metropolitan area of Porto Alegre, southern Brazil, was used to assess respiratory outcomes and markers of allergy among children aged 3-4 years. 15 
Methods

Study population and design
This is a cohort study nested in a randomized field trial These guidelines emphasize the importance of exclusive breastfeeding until 6 months of age. The methods and data referring to the nutrition education program are detailed in a previous publication by Vitolo et al. 15 According to that study protocol, one group received guidance on the benefits of exclusive breastfeeding, and such information was not made available in a formal way to the control group. Children who participated in the study were recruited at birth at Hospital Centenário, located in the city of São Leopoldo, in the metropolitan area of Porto Alegre, Brazil. Health care to these children was provided by the Brazilian public Unified
Health System (SUS).
In the first phase of the study, between October 2001
and June 2002, nutrition school students identified all eligible newborns for the study at the city's hospital nursery,
i.e., birth weight greater than 2,500 g and gestational age greater than 37 weeks. The exclusion criteria were: HIVpositive mothers, congenital malformations, newborns admitted to the intensive care unit, and multiple births.
Mothers of newborns who met the inclusion criteria were informed about the study and invited to participate. Of all newborns eligible for the study, 90% of mothers agreed to participate.
General and nutritional variables
Previously trained undergraduate students collected the variables used in this study during home visits at the ages of six, and twelve months, and again between three and 
Evaluation of atopy
For outpatient assessment of atopy, children were skinprick tested to common environmental allergens (cat dander, 
Statistical analyses
Statistical analysis was performed using the Statistical Package for the Social Sciences (SPSS) version 13.0. Since this study is derived from a randomized field trial on the effectiveness of a nutrition program in other outcomes, the prevalence of wheezing, asthma and atopy was compared between the groups that participated in the initial study 15 to assume the hypothesis that the intervention did not alter the prevalence of the outcomes evaluated. There were no differences in prevalence between the intervention (I) and The variables breastfeeding, exclusive breastfeeding, introduction of fruit and/or fruit juice, introduction of cow's milk, and introduction of salty pureed foods were analyzed using different cutoff points. Thus, the dichotomous variables that were most strongly associated with the outcomes remained in the model.
Ethical aspects
The research project was approved by the Research Ethics Committee of Pontifícia Universidade Católica do Rio Grande do Sul (PUCRS), Brazil. The questionnaire was administered and skin-prick tests were performed after the mothers signed a written consent form. Mothers were informed of the cases testing positive for atopy.
Results
Of the 397 children followed during the first year of life adequately the questionnaire on respiratory problems (7 subjects had incomplete questionnaires and information was not enough; these were also considered losses to follow-up).
Subsequently, 328 children (94.5%) attended a teaching hospital outpatient clinic for skin-prick testing.
Of all children participating in the study, 196 were male (56.4%). Total family income, expressed as National minimum wage, revealed that two thirds (238/340) of families lived with an income of less than three minimum wages. Formal maternal education was lower than 8 years for 56.0% of the total sample (196/347). The children's mean age was 47.74±2.68 months at the time of evaluation of respiratory outcomes.
In the last 12 months prior to the home visit, prevalence of wheezing was 21.3%; asthma, 5.5%; and atopy, 28.7%. Table 1 describes these data, in addition to family history of respiratory diseases, exposure to cigarette smoking during the first year of life, and data on the child's diet in the first year. The frequency of children's exposure to environmental tobacco smoke from any person within their homes during the first year of life was 41.0% for the children evaluated.
Only one third of children were exclusively breastfed beyond 4 months of age, and cow's milk had already been introduced to 40% of children before 4 months of age (Table 1) . Table 2 describes the prevalence of wheezing in the past 12 months in each group of independent variables.
The crude odds ratio showed that children of parents with a history of allergic rhinitis and asthma were more likely to present wheezing. Early introduction of cow's milk and fruit juice or exclusive breastfeeding up to 4 or 6 months of age were not associated with wheezing at the age of 4 years.
After multiple logistic regression, only maternal history of rhinitis remained associated with presence of wheezing.
Diet in the first year and its relation to asthma and atopy -Strassburger SZ et al. The results of crude and adjusted analyses of risk factors for asthma are shown in Table 3 After the adjusted analysis, children who were exclusively breastfed for 6 months or less showed a marginally higher risk of having at least one positive skin test between 3 and 4 years of age. Paternal history of rhinitis also remained significantly associated with atopy.
Variables
Discussion
Several risk factors have been highlighted in an attempt to justify the different levels of prevalence of asthma and allergic diseases in comparisons within and between countries. Environmental factors such as allergen sensitization in early childhood, as well as viral, bacterial and parasitic infections appear to have strong influence on the physiopathogenesis of asthma and atopy. [16] [17] [18] [19] One factor that is increasing the attention of researchers in the area as a possible risk variable for asthma and allergic diseases is related to dietary influence on these first years of life.
This interest in studying the importance of diet has so far resulted in very few prospective studies, and this is perhaps one of the greatest strengths of our results.
Our most significant finding was that children fed cow's milk before four months of life, thus breaking the cycle of exclusive breastfeeding, were three times more likely to have asthma at the age of four years, regardless of other known risk factors associated with asthma. In Brazil, there is evidence that during the first two years of life children are fed mainly milk products, including flour and sugar added to milk formulas or processed cow's milk, and that introduction of these foods often occurs before six months of life. 20, 21 A possible consequence of this early introduction of cow's milk would be the increased incidence of cow's milk allergy observed in several countries, with prevalence rates ranging from 1.9 to 7.5%. 22 Sampson reports the increased prevalence of allergic diseases as manifestations associated with cow's milk allergy. 23, 24 Very recent studies suggest that the presence of an intestinal microbial flora rich in bacteria or the use of probiotics may inhibit symptoms of respiratory diseases in children 25 through the activation of innate immune response mechanisms. 26 The impact of reducing the duration of exclusive breastfeeding observed in our study and in several other studies may suggest that diet-related mechanisms can interfere with the development of respiratory diseases in children.
One of the most important recent ISAAC findings concerns the definition that asthma in highly developed populations is more strongly associated with atopy, whereas this relationship is much weaker in low-income populations. 27 An important finding is that asthma prevalence is high, especially in low-income Brazilian populations, but nonatopic asthma appears to be the most common phenotype. 28 One of the current hypotheses explaining this phenomenon is that a less hygienic environment, and therefore more "aggressive," despite being protective against atopy, can Diet in the first year and its relation to asthma and atopy -Strassburger SZ et al. strongly induce asthma and wheezing in childhood. A recent study from our group 29 showed that bronchiolitis early in life is the strongest risk factor for asthma at the age of 11 years, whereas atopy seems to be a minor risk factor for the determination of the disease.
Crude analysis
The main finding of our study is that the early introduction that, in this population, almost 70% of children were not exclusively breastfed after four months of age. Therefore, our findings add important and novel information to a model that attempts to explain the risk factors associated with nonatopic asthma in Brazil.
Wheezing was not shown to be associated with the markers of diet studied herein. One hypothesis for these results is that wheezing at this age group is more closely associated with a phenotype of transient disease of childhood, other than asthma, and closely identified with wheezing Diet in the first year and its relation to asthma and atopy -Strassburger SZ et al.
associated with viral infection. 30 Since this study was not designed to investigate diet outcomes in different phenotypes of childhood wheezing, the lack of an association might indicate that the study was underpowered to investigate these relationships.
Another important finding of the current study is that Nevertheless, there are authors who suggest that the increased risk for asthma and eczema is associated with breastfeeding, particularly in mothers who have asthma and eczema. 10, 11 In contrast to those findings, some researchers indicate that the protective effect of breastfeeding on respiratory and allergic diseases is higher in children with a positive family history of atopy, suggesting that diet and other risk factors for asthma and atopy should be investigated in populations of atopic and nonatopic asthmatics. The present study, however, was not designed or able to test populations of atopic and nonatopic asthmatics independently.
One consideration that must be addressed with respect to the interpretation of some results of this study concerns the difficulty in confirming a diagnosis of asthma in children younger than 5 years and, therefore, for this age group, some authors use the term persistent wheezing. Another limitation of this study lies in the fact that the ISAAC questionnaire employed here has not been validated for use in children at this age group. Nevertheless, this generalization including other patient groups has been made, even recently, 35, 36 by different authors, and we believe that this decision does not significantly compromise the importance of the reported results.
In summary, our study indicates that common Diet in the first year and its relation to asthma and atopy -Strassburger SZ et al.
